Inhibitor screening of protein kinases using MALDI-TOF MS combined with separation and enrichment of phosphopeptides by TiO2 nanoparticle deposited capillary column.
A MALDI-TOF mass spectrometric method for rapid screening of protein tyrosine kinase (PTK) inhibitors has been developed. To circumvent the ion suppression of phosphorylated substrate peptides caused by the presence of high abundant non-phosphorylated peptides in the enzymatic reaction mixtures, a separation and enrichment process of the phosphorylated peptides from complex mixtures was carried out by using an in-house fabricated TiO(2) nanoparticle-coated capillary column prior to the MS analysis. With a synthetic phosphopeptide (DAIpYAAPFAKKK), of which the sequence is similar to that of the substrate (EAIYAAPFAKKK) of the Abelson tyrosine kinase (Abl), as the internal standard, the signal ratio of the phosphorylated substrate to the standard detected by MALDI-TOF MS is linearly correlated with the molar ratio of the two phosphopeptides over the range of 0.3 to 3 with r(2) = 0.99. We validated the MS method by determining the IC(50) value of imatinib, an Abl inhibitor for clinical treatment of chronic myelogenous leukaemia (CML). The obtained IC(50) value (234 nM) is consistent with that determined by ELISA (291 nM). Then, six analogues of imatinib synthesized in our laboratory were screened using the method, giving rise to inhibitory potential results which are in good agreement with the docking analysis data. The developed method is sensitive, operationally simple, does not require isotope-labelling and is cost/time effective, providing an alterative method for rapid screening of PTK inhibitors as therapeutic agents for tumours.